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FROM THE SUPERINTENDENT 
It is my privilege to forward this report on the progres s of the Naval Postgraduate School 
to those in and outside the Naval Service who have an interest in its continuing development. 
In keeping with the Secretary of the Navy's stated policy of a marked increase in the 
numbers of officers in the postgraduate educational program, the School is endeavoring to 
expand its capacity to accommodate the almost insatiable needs of the Navy for officers with 
postgraduate education. 
The Postgraduate School needs your support in order to achieve its all-important 
objectives. This support must Qe derived not only from th.2 top echelons, but also in the form 
of encouragement to young officers eligible for this career enhancing as signment. 
This report is designed to recap the events and progress during Fiscal 1963, which has 
been an important milestone in the history of this, the oldest of the Service Postgraduate 
institutions. 
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The first term of the school year in August 1963 marked the full implementation of the 
Naval Postgraduate School reorganization plan. The need for strong centralized direction and 
leadership plus a responsive support echelon on the immediate staff of the Superintendent had 
been manifest by the growing interdependence of diverse segments of the School. 
As is common to all organizations undergoing the throes of change, there were many 
pangs of nostalgia for the old "School" system. However, the inherent advantages of the new 
organization with its obvious avenues of growth and added flexibility were soon evident. A 
brief resume with a chart has been included for the benefit of those not familiar with the 
School's present organization. 
In October 1962, the position of Dean of Curricula was established. Professor L. E. 
Kinsler was appointed to chair this position for a two year term. Professor Kinsler, who con-
tinues to teach in the Physics Department, received his Doctorate from the California Institute 
of Technology. He is a Captain in the Naval Reserve and his primary work is in developing 
courses and guiding research in the fields of underwater acoustics and sonar. 
The Naval Postgraduate School was host for the Eighth SABER (Secretary of the Navy's 
Advisory Board on Educational Requirements) meeting in November 1962. The Honorable Paul B 
Fay, Jr. , Under Secretary of the Navy, headed a list of distinguished naval and civilian per-
sonages discussing the Navy's urgent problems in the field of officer education. The setting ( 
the Postgraduate School, which constitutes the heart of all officer educational endeavor, was 
indeed a propitious choice for this important meeting. Here, the participants could examine 
the broad spectrum or detailed facets of the Navy's Postgraduate Education Program. 
A chapter in the history of the School came to a close in March 1963, when the General 
Line Program was phased out for all U. S. officers. The General Line courses had previously 
been incorporated into and made an integral part of the Baccalaureate Curricula. The General 
Line Program has been continued, but with Allied officer inputs only. 
With the objective of economic faculty utilization plus a recognition of considerable 
interdependence, the departments of Electrical Engineering and Electronics were combined into 
a single Electrical Engineering Department. This consolidation has also resulted in a reduc-
tion in the number of courses offered, permitting more efficient scheduling of critical faculty 
talent. 
The Postgraduate School continues to be a popular center for conferences and meetings 
from many technical and professional groups and societies. These meetings serve as an impor' 
tant subsidiary to faculty and student resident programs, permitting more diversified contact 
with professional groups and broadening the spectrum of understanding in areas of concern to 
the Naval Service. 
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This period saw an ever upward trend in the tasks assigned to the School. The increasil 
student load was paralleled by additional requests from sponsoring Bureaus and Offices for 
broader course criteria and new curricula to meet the demand for technicaLly trained officers. 
The School has already outgrown its designed capacity of 1400 students. The need for expan( 
ed facilities has been manifested in the military construction program for a number of years. 
This facet is covered in "Facilities Prospectus" in another section of this report. Planning 




Since the last Annual Report. the reorganization of the Postgraduate School has been 
fully implemented. This incubation period has produced a number of changes. For the edifi-
cation of those not familiar with the School's rather unique organization. and to list the effec1 
of certain changes. a short r~sume of the organization. complete with a c urre nt chart. is in-
cluded in this report. 
The organization of the Naval Postgraduate School is an historical concept of joining at 
various command and control levels the dual personalities and functions of military (Naval 
officer) and Academic (civilian) incumbents. 
The Deputy Superintendent and the Academic Dean are responsible to the Superintendent 
for the operation and administration of the Postgraduate School. The Director of Programs and 
the Dean of Programs are responsible to the Deputy Superintendent and Academic Dean for the 
planning. conduct and administration of the programs of instruction and assigned supporting 
functions. The Assistant Director for Curricular Programs. who is the principal assistant to 
the Director of Programs for all curricular matters. supervises and coordinates all activities 0 
Curricular Officers. One major change in the organization was the appointment of the Dean oj 
Curricula. who reports to the Dean of Programs. and collaborates with the Assistant Director 
for Curricular Programs to make the Academic Associate - Curricular Officer team effort effec-
tive. evaluating curricula I and presenting all curricula changes to the Academic Council. 
Thus it can be seen that the organization encourages synthesis of military needs and 
expertise with academic perception and methodology. It is felt that this opportunity for close 
coordination between the military and civilian academic at the several levels of responsibility 
is a primary source of strength of the Postgraduate School. 
Below the Director of Programs/Dean of Programs level. the organization splits into two 
branches - the eleven academic departments. each headed by a Chairman who may be a civilic 
professor or a Naval officer (the Chairman of the Naval Warfare Department will always be a 
Naval officer) and the eight Curricular Offices I each headed by a naval officer. 
During this fiscal year the former Electronics Department and the Electrical Engineering 
Department were combined into the Department of Electrical Engineering. reducing the Depart-
ments from 12 to 11. 
The Curricular Officers are responsible for the academic and military supervision of 
students. and for insuring. in coordination with civilian Academic Associates. that curricula 
meet the needs of the Navy. 
The name of the "One Year Science Curricula" was changed to "Engineering Science 
Curricula". and "Meteorology and Oceanography Curricula" was changed to Environmental 
Sciences Curricula". These new names connote no major revisions but are more descriptive 
of the actual functions. 
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The Administrative and Logistic Services Department, a staff department under a 
Director, which superceded the former Nava 1 Administrative Command, includes the logistic 
support functions of military personnel services, supply and fiscal, public works and dental, 
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CURRICULAR NARRATIVE 
AERONAUTICAL ENGINEERING PROGRAMS 
The Fiscal Year 1963 has seen further development of the Flight Systems Curriculum. 
The high terminal degree level for this systems curriculum, "Aeronautical Engineer," was 
accomplished for the first time at this school for a single student at the June 1963 graduation 
The level of education is being continuously directed toward the Aeronautical Engineer's degn 
for those students capable.:lof maintaining a high academic standing. On satisfactory com-
pletion of the requirements for the degree of Bachelor of Science (Aeronautical Engineering) , 
students having a Quality Point Rating not under 2.0 may be eligible for admission to graduatE 
status in the aeronautical curricula. Candidacy for one or more of the graduate degrees 
depends upon the level of their academic performance and the length of time available for edu 
cational purposes. Levels of attainment, ranging from Bachelor of Science Degree in Aero-
nautical Engineering through the Master's Degree to the Engineer's Degree and, in exceptiona 
circumstances, to the Doctorate, are within the scope of the Aeronautical Engineering Prograr 
Construction of the Astro/Aeronautical Propulsion Laboratories progressed during Fiscal 
Year 1963. The rocket and jet engine laboratories provide for full-scale operation of current 
and future naval aircraft jet engines, and for small rocket engines up to 2000 pounds thrust. 
The advanced facilities of the cascade and turbomachinery laboratories are distributed in thre 
buildings, one of which provides low speed tests with rectilinear, cylindrical and rotating 
cascades of large dimensions. The second building houses a centrifugal compressor test rig, 
instrumented for conventional performance measurements and for special investigations of 
three-dimensional flows about both the rotating and stationary vanes. The third building is 
devoted to high speed tests, compartmented in three test cells, monitored from a central 
control room. 
Briefly, the composite of aeronautical laboratories at this school contains facilities for 
experimentation and research in aerodynamics, structures and stress analysis, aerothermo-
dynamics, rocket and jet propulsion and turbomachinery. 
At the June 1963 graduation, 29 officers (25 Navy and 4 Marine Corps) received Bachelc 
of Science degrees in Aeronautical Engineering. In addition, 8 officers (6 Navy and 2 Marine 
Corps) received Master of Science degrees in Aeronautical Engineering; 4 naval officers re-
ceived Master of Science degrees in Aeroelectronics; 2 officers (1 Navy and 1 Marine Corps) 
received Master of Science degrees in Electrical Engineering and 2 naval officers received 
undesignated Master of Science degrees. 
Twenty-two officers were selected to continue their studies toward an advanced degree 
14 at civilian institutions and 7 at the U. S. Naval Postgraduate School. 
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ELECTRONICS AND COMMUNICATIONS ENGINEERING PROGRAMS 
Both the Electronics and Communications Engineering Curricula are based on a common 
six-term basic program with" a subsequent selection by the student of specialties from the area 
of Information and Control Systems, Underwater Acoustics, or Advanced Electronics. Those 
students in each curriculum who qualify academically, and who can be made available, are 
selected by the Chief of Naval Personnel for a third year of studies leading to a Master's 
' degree in Engineering Electronics. . 
Although no major changes were made in curricular content this year, two major modifica 
tions are proposed for next year. A Master of Science program for Communications Engineerin~ 
students is proposed, and the basic six-term. curriculum has been modified from its present for 
to provide a more orderly sequence of courses for easier teaching and comprehension by the 
students. Students entering with advanced technical backgrounds are allowed the privilege of 
taking accelerated courses of study. Included in this category are specially selected Civil 
Engineer Corps officers who follow a six-term curriculum leading to a Master's Degree in Engi 
neering Electronics. 
The student loading increased by 25% over FY 62, w~th 203 students enrolled in the 
Electronics and Communications Engineering Curricula, versus 160 for FY 62. This increase 
was due to the large input (28) of new students in the direct input and large number of trans-
ferees from the Engineering Science Program ~ The number of foreign officer students in the 
curricula was increased to 11, representing 7 countries, and 'plans are being made to accept 
9 new foreign s tudents in FY 64, fpr an on board count of 19 foreign students in the curricula. 
It is anticipated that the FY 64 enrollment in the curricula will be. 237 students, at whici 
151 will be Electronics and 86 will be Communications Engineering majors. 
A total of 59 students were graduated from the curricula in June 1963, 25 with MS in 
Engineering Electronics, 27 with BS in Engineering Electronics, and 7 with BS in Communica-
tions Engineering. 
ORDNANCE ENGINEERING PROGRAMS 
During this fiscal yeat two new curricula were developed and approved for inclusion in 
the program. These were Advanced Weapons Systems Engineering (Electronics), and Advanced 
Weapons Systems Engineering (Materials). Initial enrollment in these new curricula began in 
August 1963. The Advanced Weapons Systems (Electrical Engineering) Curriculum will be dis-
continued in favor of the new curriculum in Electronics. 
The August 1962 inputs to the programs' were: Weapons Systems Engineering (General) -
87 USN (of which 23 were transferees from Engineering Science Program) and 2 USMC; Weapor 
Systems Engineering (Special) ' ~ 8 foreign officers; Nuclear Engineering (Effects) - 12 USN (of 
which 4 were transferees from One-Year Science Program, 10 USA, 2 USMC, 2 USAF, and 1 
USCG; Naval Academy Instructor (Weapons Systems) - 5 USN. 
Of the FY 1963 input to Weapons Systems Engineering, 33 students were recommended 
for enrollment in the a-year Advanced Weapons Systems Engineering Curricula, and 30 of the 
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33 were approved. Three students were enrolled in the Ph. D. program and four students, 
including one Korean, entered the Advanced Science program . 
Continuation of the Nuclear Engineering (Effects) Curriculum for a third year for outstan 
ing students was approved with the provision that cost of tuition for the additional year for 
students so approved would be paid by their respective service. The program has been initi -
ated and one USN officer who entered in August 1961 was approved for continuation. Of the 
group entering in August 1962, the continuation of one USN and one USA student has been 
approved. 
The Naval Academy Instructor (Weapons Systems) program was discontinued during the 
year. Students enrolled were given the option of completing the program or transferring to 
Weapons Systems (General) Curriculum. Of the five officers enrolled, four elected to transfe 
and the remaining student chose to complete the instructor program and assignment to the U. 
Naval Academy. 
In June 1963, 88 officers were graduated from Ordnance Engineering Programs. Of thes 
one received the degree of Doctor of Philosophy, 43 received Master of Science degrees, and 
44 received the degree of Bachelor of SCience. 
The total student enrollment anticipated for FY 1964 in Ordnance Engineering is 266. 
This includes four Ph.D., one Advanced Science, 208 Weapons Systems Engineering and 53 
Nuclear Engineering (Effects) students. 
NAVAL ENGINEERING PROGRAMS 
During Fiscal Year 1963, no significant changes were made in the Naval Engineering 
Curricula since the previous fiscal year had seen major revisions in all curricular programs. 
The principal curricula offered continue to be: 2-year Naval Engineering (Mechanical), 2-ye, 
Naval Engineering (Electrical), 3-year Mechanical Engineering (Advanced), and 3-year Elec-
trical Engineering (Advanced). The two-year curricula lead to the award of a designated 
Bachelor of Science Degree while the three-year curricula lead to the award of a designated 
Master of Science Degree. All the foregoing curricula are given entirely at the Postgraduate 
School in Monterey. 
In August 1962, there was an input of 59 officer students into the Naval Engineering 
Curricula, an increase of 21 from the input of the previous year. Twenty-one of the 59 offiCE 
students were direct inputs, while 29 were transferred from the Engineering Science Program. 
Nine foreign officers are included in the direct input group. The August input of 59 officers 
gave a total student enrollment in Naval Engineering of 118 at the beginning of the academic 
year, compared to 113 in the previous year. 
Five Naval Engineering students (3 foreign officers and 2 USN) are undertaking Ph. D. 
studies in Electrical Engineering . One USN officer is pursuing a special curriculum in Nucle 
Reactor Engineering. 
In June 1963, 42 officers were graduated from the Naval Engineering Curricula. Of the 
20 received Master of Science Degrees, 17 received Bachelor of Sc ience Degrees and 5 re-
ceived Certificates of Completion. 
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No major changes are foreseen in the Naval Engineering Programs during Fiscal Year 
1964. . 
ENVIRONMENTAL SCIENCES PROGRAMS 
In keeping with the widening scope of the environmental sciences, especially the in-
creasing emphasis in the oceanographic field, the academic year 1962-1963 marked the inau-
guration of a new title for the Meteorology and Oceanography Curricula . The Honorable James 
J. Wakelin, Jr. , Assistant Secretary of the Navy (Research and Development), in a memorandul 
to the Chief of Naval Personnel, expressed his feeling that "the environment in which the Nav' 
operates is not only the ocean, but begins at its deepest depths, passes through the air-sea 
interface and extends far into the atmosphere." Thus, the curricula are now entitled Environ-
mental Sciences, including for the first time Advanced and General Air-Ocean Environment 
Curricula, as well as the Advanced Meteorology Curriculum. The academic Department of 
Meteorology and Oceanography will continue under its origina I title. 
Student input to the Environmental Sciences Programs was substantially increased over 
that of the preceding year. There was initially a total of 55 students entering the curricula, 
28 in the Meteorology curricula and 27 in the Air-Ocean curricula. This total includes two Air 
Force officers. There were no foreign students in the entering class. Nine of the entering 
officers were transferees from the Engineering Science Program. 
One student, enrolled in the Advanced Air-Ocean Curriculum, was selected for the 
doctoral program and is now undergoing advanced study in oceanography at M.I. T. 
During the last academic year, the following material progress was achieved: 
a. Two wave gauges and a tide gauge were installed; one wave gauge in the 
Monterey Bay and the other in an exposed location near Pt. Pinos; the tide gauge is located or 
the Municipal Pier 1n Monterey Bay. 
b. An Oceanographic instrumented boat (converted aviation rescue boat) was ob-
tained and is expected to be operational during the 1964 fiscal year. 
c. A contract was negotiated for the procurement pnd installation of a closed-
circuit television system to be used to increase teaching efficiency in laboratory ~paces and 
to acquaint students with weathe~sion briefing techniques. 
d. A Raindrop Coalescence Chamber was received to be used as a training aid and 
for research purposes in the meteorological laboratory. 
, 
Future plans within the Environmental Sciences Programs include the establishment of a 
two-year oceanography curriculum. 
NAVAL MANAGEMENT AND OPERATIONS ANALYSIS PROGRAMS 
The Navy Management School was disestablished in August 1962 and its academic 
functions transferred to the newly created Management Department. At the same time, 
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administrative responsibilities for both the Management and Operations Analysis Curricula were 
assigned to the Curricular Office, Naval Management and Operations Analysis Programs, which 
was established for this purpose. 
Naval Management Curriculum 
Fiscal 1963 was the seventh successive year in which a Management Curriculum was 
offered by the Postgraduate School, and the third in which the Master of Science in Manage-
ment degree was conferred. 
The ten-month curriculum of "core" and "elective" courses was continued through Fiscal 
1963. For the Academic Year 1963-64, the elective courses will be grouped into five "packages' 
reflecting fields of interest of various supporting bureaus and agencies - Material Management, 
Personnel Management, Financial Management, Program Management, and Systems Analysis. 
Approved in June 1963 for implementation with the August 1964 student input is an extension of 
the Management Curriculum from 10 to 12 months, which will permit earlier completion of "core" 
course requirements and increase the amount of time available to students for advanced study. 
In June 1963, 79 Master of Science degrees, 12 Bachelor of Science degrees, and 3 Certi-
ficates of Completion were awarded. A total of 102 officers of the Navy, Marine Corps and 
Coast Guard are expected to enroll in the curriculum in August 1963. 
A series of courses leading to a Bachelor's degree with a major in Business Administra-
tion is now offered for students in the Bachelor of SCience/Bachelor of Arts Curricula. Also 
planned is the inclusion of a limited number of basic management courses in certain graduate 
science and engineering curricula. 
In March 1963, the student body and members of the staff made a field trip to industries 
in Southern California. The concerns visited gave generously of their time and hospitality, 
and the program was of considerable benefit to the students in broadening their knowledge of 
civilian management practices. 
During the academic year a guest speaker series was conducted which afforded the 
students an opportunity, through the medium of lectures and seminar sessions, to discuss 
management topics with senior military officers, Defense Department officials, business 
executives and prominent educators. 
Management (Data Processing) Curriculum 
Establishment of a 12-month (Computer Science) curriculum was authorized by the Bureau 
of Naval Personnel in February 1963. Several amendments, including a change in the title of 
the curriculum to Management (Data Processing) were approved in May. The pilot course began 
in the fifth term of the Academic Year 1962-63 with 13 officers participating . The objectives of 
this program are to provide Naval officers with a broad education in computer theory and prac-
tice so that they will have a clear understanding and appreciation of the capabilities and limi-
tations of digital computers in several areas of application, and to develop their abilities to 
analyze data processing systems and capably manage computer-based installations. 
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Summer Management Program 
The course "Elements of Management" was again conducted for four weeks during the 
summer period. In attendance were 184 students already enrolled in engineering curricula at 
the School and 53 officers on temporary additional duty from a wide variety of Naval activities. 
The course consisted of classroom instruction in management subjects and daily seminars. 
Operations Analysis Curriculum 
The Operations Analysis Curriculum continued as a two-year program. To offer the stu-
dent an opportunity for exploration in depth of specialized fields and to avoid fractionalization 
of academic effort, elective courses were grouped into five subject matter packages, which 
permit concentration in the fields of Operations Research, Mathematics, Management, Elec-
tronics, and modern Physics. 
The incoming class of 1962-63 consisted of nine officers designated for a one-year course 
in preparation for instructor duty at the Naval Academy and 44 officers scheduled for the regular 
two-year curriculum, including one Army officer and one Air Force officer. 
Two officers in the 1961-62 class, prior to graduation, were selected to pursue studies in 
Operations Research at the doctoral level at Massachusetts Institute of Technology and were 
awarded their masters degrees in absentia. 
At graduation on June 3, 1963, officers completing the two-year curriculum received 
awards as follows: 
5 - Bachelor of Science Degrees 
19 - Master of Science Degrees 
Three of the graduating officers were selected for a third year of advanced work. One was 
ordered to the University of California at Berkeley to continue his studies in Operations Res-
earch at the doctoral level. The remaining two officers continued their work at the U. S. Naval 
Postgraduate School. 
The summer experience program was continued this year with marked success. Under this 
program, officers who have completed one year of work in the Operations Analysis Curriculum 
are ordered to military/government activities and firms engaged in work or studies involving 
operations research. This experience serves to guide the officer's efforts in preparing material 
for his thesis, exposes him to the practical application of operations research techniques and 
methods employed in real world situations, and fosters a mutually beneficial exchange of infor-
mation on specific projects and the subject of operations research in general. 
ENGINEERING SCIENCE PROGRAMS 
During fiscal year 1963 the name One Year Science was changed to Engineering Science 
and four basic curricula were established for this program area. These curricula permit effec-
tive placement of students reporting for Engineering Science because they are arranged to 
accommodate students with highly varying academic backgrounds -- from students with good 
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technical backgrounds down to thos'e with practically no mathematics and physics to their 
credit. Additionally, flexibility is enhanced because individual curricula can be tailored, 
from the complete list of courses offered, for students whose academic backgrounds are un-
suitable for the basic curricula. 
The program for transferring eligible students to two-year technical curric ula was highly 
successful. Seventy students of 125 who entered in March 1962 were transferred in August 
1962 after completion of two terms in Engineering Science. Seventy-four out of 166 who 
entered in August were directly transferred to technical curricula, an additional nine of this 
group were ordered to technical curricula upon graduation from Engineering Science in June 
1963. In March 1963,148 students entered Engineering Science; of these, 106 were enrolled 
in courses which permitted them to compete for quotas in the technical curricula after com-
pletion of two terms. 
For fiscal year 1964 it is planned to increase the emphasis on individual tailoring 01F.J 
schedules with two objectives in mind: 
a. To provide the most effective utilization of time under instruction for all 
students. 
b. To provide the opportunity for qualified students to work Significantly in a par-
ticular area (e. g. , physics, math, chemistry, etc.) when this can be achieved as a comple-
ment to the basic objectives of the Engineering Science Program; this work to lead toward a 
bachelor's degree or a masters degree, depending on the individual's academic background and 
potential for extension of his studies into the chosen field. 
GENERAL LINE AND BACCALAUREATE PROGRAMS 
With the reorganization of the Postgraduate School, the General Line and Naval Science 
School became the General Line and Baccalaureate Programs. However, the three separate 
programs offered by the school remained the same: the 9-1/2 month General Line Program; the 
Bachelor of Science Program and the Bachelor of Arts Program. 
A major change occurred in the General Line Program in March 1963, when all U. S. 
officers were phased out of the curriculum, leaving only the foreign officer input. The General 
Line curriculum, touching as it does on every phase of navat operations, had previously been 
incorporated as an integral part of both the Bachelor of Science and Bachelqr of Arts curricula. 
This permits each student in the Baccalaureate Program to improve himself professionally, 
while earning a Baccalaureate degree. 
The General Line curriculum continued to undergo constant review and revision as a 
means of keeping the course content current with changing methods and material used in the 
Fleet. Although enrollment of U. S. officers was only 27 as compared to 122 in fiscal 1962 
due to phase out, the foreign officer input remained at the same level of 35 students. Keeping 
in mind the importance of fostering close personal relations with foreign officer students and 
their families, the General Line sections are integrated into the Baccalaureate sections for 
administrative purposes and social activities. This enables students to cultivate lasting 
friendships which have proven so rewarding in the past. 
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The Bachelor of Science Curriculum, leading to an undesignated Bachelor of Science 
degree, is divided among the arts, sciences and naval professional areas as follows: 
Government and Humanities - 20%: Science and Engineering - 55%: Naval Professional - 25% . 
Although this curriculum has no major, it places heavy stress on mathematics, physics, and 
electricity/electronics. 
The Bachelor of Arts curriculum forms the second portion of the Baccalaureate Program. 
This curriculum reverses the emphasis on science versus arts, and is divided among the 
academic areas as follows: Arts - 55%: Science/Engineering - 20%; Naval Professional - 25%. 
This curriculum leads to a major in Political Science with a strong emphasis on International 
Relations. Both of the Baccalaureate curricula have been formally accredited by the Western 
College Association. 
A total of 205 officers were enrolled in the Baccalaureate Program during fiscal year 1963: 
134 students in the Bachelor of Science curriculum and 71 in the Bachelor of Arts curriculum. 
During the year, 94 students and three staff members received Bachelor of Science degrees, 
and 37 students were awarded Bachelor of Arts degrees. Of those completing their under-
graduate studies, 18 graduated with distinction, six graduated with a major in Mathematics, 
34 with a major in Political Science , and one with a designated degree in Physics. 
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DEPARTMENTAL SUMMARY 
Thirty-nine new members joined the faculty at the beginning of the year -- 22 civilian 
professors and 17 military instructors. Among the new civilian professors 18 had Doctor's 
degrees, two had Master's degrees and two had Baccalaureate degrees. Three doctor's degree 
and six master's degree holders were included in the new officer instructors. During the year, 
83% of the total faculty possessed graduate degrees with only 6% of the civilian faculty at the 
baccalaureate level and 57% holding doctor's degrees. 
During the year the separate departments of Electrical Engineering and Electronics were 
united into one department of Electrical Engineering under the chairmanship of Professor 
Charles H. Rothauge. This union has resulted in a greater flexibility of instructor usage and a 
substantial reduction in the number of course offerings as reflected in the 1963-64 Catalogue 
of the Postgraduate School. 
This was the first complete year in the life of our new Operations Research Department. 
The rapid growth in the requirement for education in this subject has caused a severe staffing 
problem. 
As a corollary to the revised organizational pattern for the school, considerable revision 
of the departmental course structure was made. Under the direction of the Dean of Academic 
Administration, all course descriptions and titles were revised into a single format. The 
Academic Council approved a revision in the method of evaluation of course levels to provide 
for designating instruction as lower division, upper division, advanced (upper division or 
graduate), or graduate level. :.I.'hese revisions have permitted increased use of data processing 
equipment in handling academic records. The complete process of registration, grade recording 
and transcript preparation is now done by computer techniques in one office. This centraliza-
tion of academic records meets the request of the accreditation team from the Western College 
Association. 
All departments continued the revision and enlargement of their courses to meet the ever-
changing needs of the student population. For example, the Department of Mathematics and 
Mechanics introduced programmed learning materials into the review course in Calculus taught 
to students with early reporting dates. This approach permits an officer to enter the class at 
any time without delaying the progress of others and also allows for advancement at the rate 
best suited to each individual. The Department of Aeronautics introduced new sequences of 
courses at more advanced levels leading to the degree "Aeronautical Engineer" given at a level 
between the Master's and Doctor's degrees. One officer completed the program in June 1963. 
The Management Department added a sequence of undergraduate courses to provide opportunity 
for students in the Baccalaureate Curricula to obtain the Bachelor's degree in Business Adminis-
tration. These courses will also be available to students in technical curricula who desire to 
pursue electives in the management area. 
15 
In a university a predominant feature should be an atmosphere of scholarship and 
research. The many activities of our faculty are partly recorded in the listing of their re-
search I papers I books I talks and lectures which appear in another part of this report. 
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COMPUTER FACILITY 
The Facility exists in support of the academic programs, classwork and research, of the 
entire School. This year some 20 different courses in many facets of computer technology were 
provided by four different departments. Computer instruction is now offered in all curricula, 
particularly Engineering Electronics, Environmental Sciences and Operations Research. A com-
plete new curriculum was started leading to an M. S. (Management (Data Proces sing» degree. 
The initial input of 13 in IT 64 is expected to increase in future years. The computers are 
being used increasingly in support of the research of students and faculty. Approximately 50 
instructors, 1. e., one third of the total faculty, are using the CDC 1604 in research and class-
room support work. Sixty of the hundred Master degree graduates used the computers in their 
research efforts. 
Facility Activities 
The computers are available 24 hours a day, seven days a week. The IBM 1401 and CDC 
1604 computers are operated on a closed-shop basis during the period 0800-1630. The rest of 
the time is available to students and faculty on a completely open-shop arrangement, each user 
having demonstrated a minimum operating ability. FORTRAN 60 and USNPGS SCRAP continued 
as the main programming languages although during the year several new compilers were intro-
duced. These included FORTRAN 63 and ALGOL, both incorporated within the CO-OP Monitor 
System, and JOVIAL as used by NAVCOSSACT. 
The Facility's staff of programmers and mathematicians worked on a wide selection of 
projects including information retrieval (project SABIRS) for the School Library, class sched-
uling, military payroll, conversion and development of an extensive library of statistical pro-
grams (the BIMED series of UCIA), and writing of scientific routines from random-number 
generation to the generalized eigenvalue problem. Research work has continued in the areas of 
algebraic compiling techniques, numerical analysis and multi-processing. 
Special Courses 
The FacUity initiated a one-week summer course, "Computer Familiarization for Senior 
Engineering Duty Officers," in June 1963. This was very successful and will continue as a 
regular School event. Also, an experiment was conducted in teaching junior and senior high 
school students how to program digital computers. A group of 20 students from the Carmel 
School District spent one Saturday learning to program, in machine language, and solve a non-
trivial number-theoretic problem on the School's CDC 1604 computer. The experiment was an 
ambitious one and proved to be a rewarding experience for staff and students both. 
Equipment 
This year three purchases were negotiated - two previously leased systems, IBM 1401 
and CDC 1607 tape unit, and a CDC 165-2 curve plotter. The latter, linked to the Facility's 
17 
CDC 160 system, is used to process graphical output recorded on magnetic tape during the 
monitor runs on the CDC 1604. The School now owns all its computer equipment, comprising 
a CDC 1604, IBM 1401 and two CDC 160's, both connected in satellite mode to the CDC 1604 
at distances of a few feet and fifty yards, respectively. 
Future Plans 
Current thinking and plans call for the development of a sophisticated time-shared 
computer complex allowing multiple access by users at a number of remote satellite stations 
distributed over the campus. The Digital Con trol Laboratory in the Electrical Engineering 
Department, is already connected to the 1604-160 configuration. Also proposed is a Group 
Decision-Making Laboratory for classwork and research in war-gaming, management decisions, 
military command and control and continued experimentation in man-machine communications. 
18 
FLEET NUMERICAL WEATHER FACILITY 
During fiscal year 1963, the Fleet Numerical Weather Facility continued to expand its 
operational and research programs to accomplish its two-fold mission: (1) to prgvide numerical 
weather products on an operational basis peculiar to the needs of the Navy, and (2) to develop 
and test numerical techniques in meteorology and oceanography applicable to Naval Weather 
Service analyses and forecasting problems. 
The Fleet Numerical Weather Facility programs are fully computerized. This permits 
more and larger computations than would be possible otherwise. The Computer Center is in 
operation twenty four hours a day, seven days a week. It is used for operational programs 
sixteen hours daily, six hours for research, and two hours for maintenance. The computers 
and peripheral equipment are owned by the government and all maintenance is performed by 
permanent personnel on the Fleet Numerical Weather Facility staff. These factors lead to one 
of the lowest dollar-per-hour costs in the computer field. Through the constant surveillance 
of the maintenance crew, there has been a very small number of down-hours. Fortunately, the 
Postgraduate School's computer can be used for back-up when this Facility's operational 
demands require it. In addition to the purchased equipment consisting of high-speed versatile 
digital computers and peripheral equipment, many of the specialized types of equipment have 
been designed and fabricated by the electronic engineers and technicians on the Fleet Numeri-
cal Weather Facility staff. This local production of highly technical components has been 
accomplished at a fraction of the commercial purchase price and they are geared specifically to 
the needs of this Facility. 
Weather data received or transmitted by the Fleet Numerical Weather Facility cover the 
entire Northern Hemisphere from 1000 feet below the surface of the ocean to 100,000 feet into 
the atmosphere. Sea surface temperature, including the effects of the atmosphere on the ocean 
and the effects of oceanic conditions on the atmosphere, has become one of the major projects 
of the Facility. Other programs which are operational include surface and upper air analyses 
and forecast, mixed layer depth, hurricane tracks, etc. Communication continues to be of 
vital importance. Data-link has been primarily by telephone line but in February of 1963, 
testing of radio equipment for transmitting data was begun. When this is perfected, it will be 
possible to send weather maps to ships at sea. 
In December 1962, a Pacific-wide conference was held in Monterey. In attendance were 
representatives of the Naval Weather Service, certain Fleet Weather Centrals, Pacific Missile 
Range, etc. At this time, the existing Fleet Numerical Weather Facility operational programs 
and products were described and demonstrated. In planning for future developments, fleet re-
quirements for weather products were presented. A Naval Weather Service plan for computer 
weather service was introduced with an implementation schedule for carrying out that plan. As 
a result, a hemispheric computer network is in the planning stage. The initial steps in this 
overall plan will be the installation of computer centers at Fleet Weather Centrals, Pearl and 
Guam early in fiscal year 1964. 
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CERTIFICATES AND DEGREES AWARDED 
AWARDS PRESENTED AT MONTEREY 
Certificates of Completion 196 
Bachelor of Arts 37 
Bachelor of Science 110 
BS - Aeronautical Engineering 29 
BS - ChemiStry 3 
BS - Communications Engineering 7 
BS - Electrical Engineering 31 
as - Engineering Electronics 27 
BS - Management 13 
BS - Mechanical Engineering 10 
BS - Meteorology 15 
BS - Physics 16 
Total Bachelor Degrees 298 
Master of Science 25 
MS - Aeronautical Engineering 8 
MS - Aeroelectronics 4 
MS - Chemistry 1 
MS - Electrical Engineering 16 
MS - Engineering Electroni9s 24 
MS - Management. 87 
MS - Mechanical Engineering 9 
MS - Meteorology 6 
MS - PhYSics 39 
Total Master Degrees 219 
Degree of Aeronautical Engineer 1 
Doctor of Philosophy 2 
TOTAL AWARDS 716 
AWARDS PRESENTED AT CIVIUAN INSTITUTIONS 
Bachelor of Arts 
Bachelor of Civil Engineering 
Bachelor of Science 
BS - Metallurgical Engineering 
Total Bachelor Degrees 
Master of Business Administration 









Master of Science 27 
MS - Aeronautics an~ Astronautics 4 
MA - Education 4 
MS - Industrial Administration 2 
MA - International Relations 22 
MS - Mechanical Engineering 1 
MS - Petroleum Engineering 1 
MS - Petroleum Management 2 
Total Master Degrees 88 
Degree of Aeronautical Engineer 1 
Degree of Naval Engineer 17 
Total Professional Degrees 18 
Doctor of Philosophy 5 
TOTAL AWARDS U8 
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ANALYSIS OF COSTS 
g 
Direct Training Costs 
Labor & Benefits: 
Faculty $ 1,936,450 
Graded 377,800 
Ungraded 128,900 
Retired Personnel 4,400 
Labor Benefits 185,000 $ 2,632,550 
Travel 115,900 
Library 95,400 
Computer FacUity 84,800 
Printing 10,000 
Textbooks 62,600 
Minor Property 33,500 
Supplies & Services 126 1 550 
Total Direct Training $ 3,161,300 




Miscellaneous 20 1 000 
Total $ 488,000 
,Maintenance & Operations 
Labor & Benefits: 
Graded $ 39~,515 
Ungraded 611 ,066 
Labor Benefits 79 1 894 1,082,475 
Travel (Includes Shipment HHG) 19,080 
Utilities 207,700 
Minor Property 5,000 
Supplies and Services 190 1 145 
Total Maintenance & Operations $ 1,504,400 
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Family Housing 




Contracts & Services 
Total Family Housing 
Equipment 
Training Equipment 
Logistic Support Equipment 
Total Equipment 
Research 
Foundation Research (ONR) 
Warfare Analysts (ONR) 
Glendora (BuShips) 
Electronic Data Processing (BuShtps) 
Operations Analysis (Spy., 























The remittance to the Government in the form of BAO forfeitures for Postgraduate School 




To accommodate the expected expansion of the student body and staff, and to provide 
facilities to meet additional technical curricula requirements of sponsoring Bureaus and offices, 
a program providing for a phased expansion of academic and supporting facilities has been nec-
essary. Student enrollment capacity of 1400 has already been exceeded and is expected to 
reach 2377 by IT 1969. A brief of the facilities prospectus planned to support this increased 
student load is as follows: 
Astro/Aeronautical Propulsion Laboratory 
This laboratory facility, provides essential support for students in Aeronautical, Mech-
anical, and Ordnance Engineering Curricula. It was funded in IT 1962 at a cost of $2.6 
million and construction is essentially complete. Upon completion of acceptance testing, the 
Postgraduate School will possess a facility which is one of the most advanced of its kind in 
the United States. 
Additional Academic Facilities 
With the School rapidly outpacing its designed capacity of 1400 students, academic 
space and BOQ facilities are severely strained. In order to accommodate the expanding growth 
rate, additional academic facilities in two increments have been programmed for FY 1965 and 
FY 1966 at a total cost of $3.8 million. The First Increment will provide 85,194 sq. ft. of 
classrooms, laboratories, faculty offices, and reference center space, plus BOQ quarters for 
110 officers, and conversion space for two physics and two chemistry laboratories. The 
Second Increment will provide 69,006 sq. ft. of classroom and laboratory space. 
Environmental Sciences Laboratory 
There is an urgent need for more Naval Officers with graduate education in the fields of 
Meteorology, Oceanography and Aeronomy. While a limited number of Universities teach in 
one or more fields, their capacity is limited and more importa-ntly, none cover the military 
applications of the material studied. To provide the educational backing for the Navy Ten-
year Oceanographic Program and the important ASWEPS Program, the School has requested an 
Environmental Sciences Laboratory to be programmed in FY 1969 at a cost of $1.3 million . 
Reference Center 
The Naval Postgraduate School was informed by the Western College Association, in its 
report on accreditation for the School, that the space assigned to the Library was both inade-
quate and unsuitable for library purposes. Since the present Reference Center facility is being 
employed on an interim basis, and is already overtaxed, a new Reference Center is programmed 
for FY 1969 at an estimated cost of $1. 6 million. 
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TODA Y IS TOMORROW 
The obvious advantages of postgraduate education plus the added emphasis manifested 
in personal messages from the Secretary of the Navy and the Chief of Naval Personnel should 
make attendance at Postgraduate School a widely sought goal of most young officers. Yet. of 
those Naval officers eligible for postgraduate education in 1963 approximately 25% indicated 
no desire to pursue this career enhancing assignment. 
The Bureau of Naval Personnel has recently published a comprehensive and informative 
guide with respect to Line Officer career planning built around the concept of sub-specializa-
tion. The most direct route toward achieving a sub-specialization of an officer's chOice is via 
the Naval Postgraduate system. 
Fleet and Unit Commanders. Bureau Chiefs. plus numerous other Commanders responsible 
for building and operating our ever increasingly complex Fleet and Shore Establishment. have 
been clamoring for more officers with postgraduate educational background. The Superintendent 
would like to call upon these same Commanders to assist in this important endeavor by promot-
ing the cause of the Postgraduate School and encourage all young officers to seek postgraduate 
education. 
To assist in the task of convincing young Naval officers to seek postgraduate education 
of their choice. a 20-minute training film entitled "Today is Tomorrow" has recently been pro-
duced and has received wide distribution throughout the Naval Establishment. This enlighten-
ing film is in color and depicts the academic environment and schedule of a typical postgradu-
ate student in the scenic setting of the Monterey Penin~ula. It also answers many searching 
questions concerning curricula offerings and matters affecting an officer's career. both from a 
professional and personal standpoint. 
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LOOKING AHEAD 
At this juncture, one may pause and ask - What are the future prospects for Nava 1 officer 
postgraduate education in general and the Naval Postgraduate School in particular? 
An Ad Hoc Committee on Naval Officer Education reported to the Secretary of the Navy in 
1959 that the educational background of the officer corps was shockingly deficient in the light of 
the technical complexity of the modem age. The educational program recommended by this com-
mittee envisioned a marked increase ill postgraduate education to be phased over a number of 
years. 
These recommendations were favorably endorsed by the Chief of Naval Personnel and the 
Chief of Naval Operations. The Secretary of the Navy in a more recent policy statement reiter-
ated the objectives of postgraduate education. His statement included the following exc erpt s : 
". . . Meeting this objective demands a majer increase in the percentage of 
officers with advanced education in a number of areas, especially in the 
science of engineering. . . . Thus, advanced education, properly applied, 
will not only enhance an officer's performance, but it. is sure to become one 
of the vital stepping stones of his professional career. We must look forward 
to the day when the unrestricted line naval officer with graduate education and 
training will be the rule rather than the exception . . ." 
The Postgraduate School, working closely with the Bureau of Naval Personnel, has im-
plemented many of the Ad Hoc Committee recommendations . The present goal is a student en-
rollment of 2377 by FY 1969. Plans for the expansion of facilities and staff to meet this goal are 
being vigorously prosecuted. 
The confidence of the many Navy Department sponsors in the Postgraduate School is 
manifested by their increasing demands for advanced courses and curricula modifications to meet 
the need for officers with technical education in highly specialized fields or the rapidly expand-
ing general areas such as Operations Ana lysis, Oceanography,· etc. The School has the inherent 
flexibility to rapidly accommodate requests for changes or modification to curricula. 
Much remains to be done to achieve a reasonable academic plateau. The Naval Post-
graduate School is, however, an institution which is recognized, not only by tri-service military 
organizations, but by the nation's highest educational and professional societies. The Navy can 
be justly proud of its pioneer role in postgraduate education for officers, but the dynamic nature 





21 Aug 1962 
30 Jan 1963 
6 Feb 1963 
13 Feb 1963 
13 Mar 1963 
20 Mar 1963 
10 Apr 1963 
24 Apr 1963 
22 May 1963 
VADM William R. Smedberg, III, USN, Chief of Naval Personnel 
Remarks concerning officer personnel 
CDR Emmett F. O'Neil, USN, Chairman, Department of Government and 
Humanities, USNPGS 
"Counterinsurgency: The Problem Posed" 
LCDR Gordon T. Randall, USN, Instructor in Government, USNPGS 
"Insurgency and Counterinsurgency Operations" 
LCDR Gordon T. Randall, USN, Instructor in Government, USNPGS 
"The U. S. Approach to Subve.rsive Insurgency" 
The Honorable Charles J . Hitch, Assistant Secretary of Defense (Comptroller) 
"Department of Defense Planning, Program, and Budget System" 
RADM John E. Clark, USN, Commander , Pacific Missile Range 
"The Pacific Missile Range" 
RADM John B. Colwell, USN, Director, Long Range Objectives Group ,OPNAV 
"Planning the Navy of the Future" 
ADM Claude V. Ricketts, USN, Vice Chief of Naval Operations 
"Manning and Equipping our Future Navy" 
Dr. Alain Enthoven, Deputy Ass istant Secretary of Defense for Systems 
Analysis 
"Methods and Procedures in Program Analysis in Support of the Defense 
Program" 
MANAGEMENT IOPERATIONS ANALYSIS 
24 & 27 Capt P. A. Rollings, USN, and Team, Office of Special Projects 
Aug 1962 "Strategic Concept and Management of the Polaris Weapons System" 
31 Aug 1962 Dr. Harold Koontz, Professor of Business Policy and Transportation, 
University of California, Los Angeles 
"Management Challenges in the 60's" 
29 
30 Nov 1962 
13 Dec 1962 
10 Jan 1963 
28 Feb 1963 
7 Mar 1963 
28 Mar 1963 
11 Apr 1963 
9 May 1963 
16 May 1963 
RADM Lot Ensey, USN, Deputy Comptroller, Department of the Navy 
"Two Years with McNamara" 
VADM William F. Raborn, Jr. , USN, Deputy Chief of Naval Operations 
(Deve lop men t) 
"Scienc e of Men and Management" 
CDR F. E. Heenan, Royal Navy, Exchange officer on duty with Bureau of 
Ships 
"Shipboard Maintenance Management" 
RADM Hugh C. Haynsworth (SC) , USN, Commanding Officer, U . S. Naval 
Supply Center, Oakland 
"Management or Whatever You Call It" 
RADM James S. Dietz, (SC) , USN, Commander, Defense Industrial Supply 
Center, Philadelphia 
"The Defense Supply Agency" 
CAPT John A. Hack, USN, Member, SECNAV Management Review Implement-
ing Staff; Mr. Edmund D. Dwyer, Chairman, SECNAV Management Review 
Implementing Staff 
"Management Review of the Department of the Navy" 
RADM Emory D. Stanley, Jr., (SC) , USN, Auditor General of the Navy 
"Internal Audit in the Navy" 
Mr. Dan A. Kimball, Chairman of the Boord, Aerojet General Corporation 
"Management in a Changing World" 
CAPT Edward K. Scofield (SC) , USN, Assistant Chief for Research and 
Development, Bureau of Supplies and Accounts 
"Military Essentiality" 
AERONAUTICAL ENGINEERING 
24 Oct 1962 
7 Nov 1962 
28 Nov 1962 
CAPT Lee M. Holmes, USMC, U. S. Naval Missile Test Center, Point Mugu 
"Air to Air Missile Systems Program" 
Mr. L. P. Greene, Vice President for Research and Development, North 
American Aircraft Corporation 
"Recent Developments in Piloted Aircraft" 
CDR William A. Schroeder, Jr. , USN, Air Development Squadron FIVE 
"Recent Developments in Aircraft Weapons Delivery Systems" 
30 
5 Dec 1962 
12 Dec 1962 
CDR William R. Wakeland I USN I National Aeronautics and Space 
Administration 
"Recent Developments in Manned Space Technology" 
Dr. R. E. Wilson I U. S. Naval Ordnance Laboratory I Silver Springs I 
Maryland 
"Aeroballistic Research and Development on Re-entry Vehicles in Hyper-
velocity Flight" 
OPERATIONS RESEARCH 
8 Nov 1962 
29 Nov 1962 
30 Nov 1962 
17 Jan 1963 
24 Jan 1963 
31 Jan 1963 
7 Feb 1963 
14 Feb 1963 
27 Mar 1963 
4 Apr 1963 
CAPT Stuart M. Ball (SC) I USN I Bureau of Supplies and Accounts 
"New Inventory Control Techniques at Inventory Control Points" 
CAPT Davis E. Bunting I USN I Office of the Chief of Naval Operations 
"Fleet Readiness for the FBM Submarine" 
CAPT George P. Sotos I USN I Staff I Commander in Chief I Pacific 
"Utilization of Computers by a Major Operational Staff" 
CAPT Richard B. Laning I Staff I Commander Submarine Force I U . S. Pacific 
Fleet 
"The Tender's Role in Support of the Fleet Ballistic Missile Submarine " 
CAPT Woodrow W. Graham I USN I Office of the Chief of Naval Operations 
"Logistic Support of the Fleet Ballistic Missile Force at the Chief of Naval 
Operations level" 
CDR Frank J. Reilly I Jr. I USN I Assistant Officer-in-Charge I Polaris 
Material Office I Atlantic Fleet 
"Supply Support of FBM Fleet from the Material Office Viewpoint" 
Mr. Raymond G. Hemann I Inertial Navigation Division I Autonetics Corp. 
"Cost Effectiveness Applied to Inertial Navigation Requirements for FBM 
Submarines" 
Mr. Walter E. Leight I OEG Representative I Pacific Staff I Operational Test 
and Evaluation Force 
"Pitfalls in Programming for Tactical Data Processing" 
Mr. M. W. Hief I Head I Polaris Support Department I Vitro Corp. 
"Producer Logistics for Polaris" 
Major R. L. Miller I USA; Mr. James K. Rocks I U. S. Army Electronics 
Proving Ground I Fort Huachucha I Arizona 
"Army Ground Combat Simulator" 
31 
18 Apr 1963 
21 Feb 1963 
Dr. Alexander Wylly, Planning Research Corp. 
"The Impact of Automation on a Unified Command" 
Mr. A. F. Andrus, Applied Physics Laboratory, Johns Hopkins University 
"War Gaming Models" 
ELECTRONICS/COMMUNICATIONS ENGINEERING 




SCHOLARLY ACTIVITIE , 
Books Published 
Duffin, J. H. 
Computation of Multistage Separation Processes - Reinhold - August 1962 (Duffin, 
Hanson and Somerville) 
Faires, V. M. 
Problems on Thermodynamics - The Macmillan Company - October 1962 (Faires, 
Simmang and Brewer) 
Faulkner, F. D. 
Chapter entitled "Direct Methods" in Optimization Techniques - Academic Press - 1962 
Frey, A. R. and Kinsler, L. E. 
Fundamentals of Acoustics (2nd edition) - John Wiley and Sons, Inc. - October 1962 
Zehna, P. W. 
Elements of Set Theory - Allyn :,md Bacon, Inc. - June 1962 (Zehna and Johnson) 
Papers Published 
Bleick, W. E. 
Orbital Transfer in Minimum Time - Journal of American Institute of Aeronautics and 
Astronautics, Volume 1, Pages 1229-1231, May 1963 and U. S. Naval Postgraduate 
School Research Paper No. 34 - August 1962 
Brock, J. E. 
Some Secondary Effects in a Simple Piping Structure Under Heating - Journal of Applied 
Mechanics, Preprint #63 - APMW-21 
Shear Distribution in Piping - Heating Piping and Air Conditioning, Volume 35, Pages 
141-143, January 1963 
Cooper, A. W. 
Electrostatic Turbulence in a Reflex Discharge - Physical Review Letters, Volume 9, 
No.8, 15 October 1962 (Chen and A. W. Cooper) 
Cooper J. N. 
Abstract - Superconducting Characteristics of Thin Tin Films in Contact with Copper 
Films - Bulletin of the American Physical Society, Series II, Volume 8, Page 295, 
22 April 1963 (J. N. C ooper, Hannum and Wyatt) 
33 
Dorf, R. C. 
Analysis and Design of Control Systems by Means of Time-Domain Matrices, Monograph 
No. 528M - Institution of Electrical Engineers, 1962 
Faulkner, F. D. 
Optimum Ship Routing (I) - Summer Issue NAVIGATION, Vol. 10, No.2, Pages 143-148, 
1963 and U. S. l~aval Postgraduate School Research Paper No. 32 - May 1963 
Optimum Ship Routing (II) - Operations Research (JORSA), Volume to, No.6, Pages 799-
807, November-December 1962 and U. S. Naval Postgraduate School Research Paper No. 
33 - May 1962 
Optimum Interception of a Ballistic Missile at Intermediate Ranges - U. S. Naval Post-
graduate School Research Paper No. 29 - Revised 3 January 1962 
Ha ltiner, G. J. 
Computation of the Large Scale Vertical Velocity - Journal of Applied Meteorology, 
Volume 2, No.2, Pages 242-259, April 1963 (H~tiner, Clark and Lawniczak) 
Dynamic Instability in Barotropic Flow - Tellus XIV, 4,December 1962 (Haltiner and Song) 
Numerical Tropospheric Prediction with a Divergent Barotropic Model - Monthly Weather 
Review, Volume 91, No.5, Pages 175-182, May 1963 (Haltiner, Nicolson and Oakes) 
Heinz, O. 
Energy Anomalies Observed in Ion Beams Produced by RF Sources - Review of Scientific 
Instruments, Volume 33, Pages 649-652, June 1962 (Cook, Heinz, Lorents and Peterson) 
Johnson, R. M. 
Graphical Fourier Operations - U. S. Naval Postgraduate School Research Paper .No. 31 -
October 1962 
Larson, H. J. 
Sequential Model Building for Prediction in Regression Analysis, I - The Annals of 
Mathematical Statistics, Volume 34, Pages 462-479, June 1963 (Larson and Bancroft) 
Martin, F. L. 
Radar-Ray Refraction Associated with Horizontal Variations in the Refractivity - Journal 
of Geophysical Research, Volume 68, No.7, Pages 1861-1869,1 April 1963 (Martin and 
Wright) 
Muller, K. G. 
Die Elektronenbewegung im Neutralgas bei hohen elektrischen Feldern - Zeitschrift fur 
Physik, Volume 169, Pages 432-455, 1962 
34 
Neighbours, J. R. 
Elastic Constants of Tantalum, Tungsten and Molybdenum - Physical Review Letters, 
Volume 130, Pages 1324-1333, May 1963 (Featherston and Neighbours) 
Ultrasonic Attenuation in MnF2 Near the Neel Temperature - Physical Review Letters, 
Volume 11, Pages 125-127, 1963 (Neighbours, Oliver and Stillwell) 
Oleson, N. L. 
Plasma Oscillations in a Low Pressure Neon Discharge - Bulletin of American Physical 
Society, Volume 7, No.7, Page 442, 27 August 1962 (Alderson, Leonard and Oleson) 
Olsen, L. O. 
Francis Weston Sears - Oersted Medallist for 1961 - American Journal of Physics, 
Volume 30, No.6, Pages 399-403, June 1962 
The AAPT-AIP Regional Counselor Program in Physics - American Journal of Physics, 
Volume 30, No. 10 I Pages 765-766, October 1962 
Survey of Graduate Students in Physics - Physics Today, Volume 15, No.6, Pages 42-
56, June 1962 (Barton, Lindsay and Olsen) 
Reichenbach, R. E. 
An Iterative Procedure for the Solution of Nozzle Flow Problems with Reversible Chemica" 
Reactions - Eighth International Symposium on Combustion, 1962 (Reichenbach and 
Penner) 
Flame Propagation in Liquid-Fuel Droplet Arrays - Eighth International Symposium on 
Combustion, 1962 (Reichenbach, Squires and Penner) 
Reinhardt, R. A. 
The Solubility of Pd(NH3)2CI2 in Electrolyte Solutions - Inorganic Chemistry, Volume I, 
Pages 839-842, November 1962 
Sheingold, A. 
Transistor Electronics - U. S. Naval Postgraduate School Research Paper No. 35 -
April 1963 
Thaler, G. J. 
Advanced Automatic Control Theory - Journal of Engineering Education - Volume 53, 
No. 10, Pages 777-779, June 1963 
Cross Disciplinary Education in Control Engineering - Journal of Engineering E;ducation, 
Volume 53, No.8, Pages 534-537, April 1963 
DeSign of Some Active Compensators of Feedback Controls - Transactions IEEE Part II, 
Applications and Industry, May 1963 (McCamey and Thaler) 
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Thaler, G. J. 
Feedback Compensation Using Derivative Signals Part I Routh's Criterion; Root Loci -
Transactions Paper No. 63-31, Institute of Electrical and Electronics Engineers, 1962 
(Thaler, Elliott and Heseltine) 
Feedback Compensation Using Derivative Signals Part II Mitrovic's Method - Trans-
actions Paper No. 63-32, Institute of Electrical and Electronics Engineers, 1962 
(Thaler, Elliott and Heseltine) 
A Simulator Study of a Self-Adaptive Pitch Damper U sing a Digital Computer -
Proceedings: Ninth Annual East Coast Conference on Aerospace and Navigational 
Electronics, Pages 3.2.1-1 to 3.2.1-17, October 1962 (Boslaugh and Thaler) 
Thatcher, R. M. 
Automatic Multivariate Normal Stepwise Regression Analysis (Thesis as required for MS 
Degree with Major in Mathematics) 1963 
Titus, H. A. 
The Optimum Response of Full Third-Order Systems with Contactor Control - Journal of 
Basic Engineering, Transactions of the ASME, Series D, Volume 83, No.4, Pages 554-
558, December 1962 (Titus and Flugge-Lotz) 
Optimum and QuaSi-Optimum Control of Third and Fourth Order Systems - Preprints of 
technical papers of the Fourth Joint Automatic Control Conference of the IEEE, ASME, 
AICHE, June 1963 - Proceedings of the IFAC Congress (International Federation Auto-
matic Control), Basle, Switzerland, September 1963 (FlUgge-Lotz and Titus) 
Tolles, W. M. 
Microwave Spectrum of Chlorine Dioxide. V. The Stark and Zeeman Effects - Journal 
of Chemical PhYSics, Volume 37, No.5, Pages 927-930, 1 September 1962 (Tolles, 
Kinsey, Curl and Heidelberg) 
Structure and Dipole Moment for SF 4 - Journal of Chemical Ph.ysics, Volume 36, No.5, 
Pages 1119-1121, 1 March 1962 (Tolles and Gwinn) 
Vavra, M. H. 
Results of Tests with TCS-560 Turbine Bearing - Aerojet-General Nucleonics Report No. 
AN-AGCR-215 (AGN-VA No. 23), May 1962, Page 139 
Zeleny, W. B. 
The Gauge Principle in Nonleptonic Weak Interactions - Il Nuevo Cimento, Volume 24, 
Pages 940-950, 1 June 1962 
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Papers Presented 
Bell, R. W. 
Implications of Re-entry Trajectory Control on Vehicle Design Criteria at Superorbital 
Speeds - National Aerospace Engineering and Manufacturing Meeting - Los Angeles, 
California, 8-12 October 1962 (SAE) (Bell and Hung) 
Borsting, J. R. 
The Extended Reimann Integral - Annual Senior Navy Mathematicians Conference -
Washington, D. C., 6-7 March 1963 
A Statistical Comparison of Cyclone Prediction Techniques - Annual Meeting of Pacific 
Division American Association for the Advancement of Science - Stanford, California, 
17 -21 June 1963 (Borst1ng and Sheehan) 
Statistical Prediction Methods for North American Cyclones - Annual Meeting of Pacific 
Division American Association for the Advancement of Science - Stanford, California, 
17-21 June 1963 (Borsting and Martin) 
Cooper, A. W. 
Electrostatic Turbulence in a Reflex Discharge - Plasma PhYSics Conference, Division oj 
Plasma Physics, American PhYSical Society - Atlantic City , New Jersey, 28 November -
1 December 1962 CA. W. Cooper and Chen) :0 
Cooper, J. N. 
Superconducting Characteristics of Thin Tin Films in Contact with Copper Films -
Abstract-1963 Spring Meeting of the American PhYSical Society - Washington, D. C. , 
22-25 April 1963 {J. N. Cooper, Hannum and Wyatt) 
Faulkner, F. D . 
Numerical Methods for Determining Optimum Ship Routes - Institute of Navigation, 19th 
Annual Meeting - Ann Arbor, Michigan, 21 June 1963 
A Method of Solution for Optimum Control Problems - Society for Industrial and Applied 
Mathematics 1962 Summer Meeting - Vanc ouver, B. C . , August 1962 
Haltiner, G. J. 
Vertical Velocity Computation - International Symposium on Numerical Weather Fore-
casting - Oslo, Norway, March 1963 (Haltiner, Clark and Lawniczak) 
A Comparison of Computed Vertical Velocities and Weather for the West Coast Storm of 
January 1962 - Second Western National Meeting of the American Geophysical Union -
Stanford, California, December 1962 (Haltiner, Clark and Lawniczak) 
Dynamic Instability in Barotropic Flow - Second Western National Meeting of the 
American Geophysical Union - Stanford, California, December 1962 (Haltiner and Song) 
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Harrison, D. E., Jr. 
Macroscopic Cross Sections in Crystals - American Physical Society - St. Louis, 
Missouri, 25-28 March 1963 
Howard, C. P. 
The Effect of Longitudinal Heat Conduction on Periodic-Flow Heat Exchanger Performance 
ASME Gas Turbine and Fluid Mechanics Meeting - Los Angeles, California, March 1963 
(Bahnke and Howard) 
~ng, G. H. • 
Climatology of Air-Sea Interaction - Second Conference on Climatology, 209th National 
Meeting of American Meteorological Society - Asheville, North Carolina, 22-25 October 
1962 
Larson, H. J. 
Adding Versus Deleting Predictor Variables in the Analysis of Incompletely Specified 
Regression Models - 25th Annual Meeting of the Institute of Mathematical Statistics -
Minneapolis, Minnesota, 7-10 September 1962 (Bancroft and Larson) presented by 
Bancroft 
Lockhart, B. J. 
Topic from Projective Geometry - California Mathematics Council Annual Conference -
30 November-2 December 1962 
Luckett, G. R. 
Automation in the U. S. Naval Postgraduate School Library - Medical Librarians Associa· 
tion - Asilomar, Pacific Grove, California, 6 May 1963 
Medwin H. 
The Attenuation of Guided Saw-Tooth Waves - Sixty-fifth Meeting of the Acoustical 
Society of America - New York City, New York, 17 May 1962 
Neighbours, J. R. 
Elastic Constants of Tungsten and Molybdenum from 4. 20 K to 3000 K - American Physical 
Society Meeting - St. Louis, Missouri, 21 March 1963 (Featherston and Neighbours) 
Oleson, N. L. 
Plasma OscUlations in a Low Pressure Neon Discharge - American Physical Society -
Seattle, Washington, 27 August 1962 (Alderson, Leonard and Oleson) 
Moving Striations in an Argon Glow Discharge at Low Currents - American Physical 
Society - Washington, D. C., 22-25 April 1963 (Pelton, North and Oleson) 
Investigation of a Plasma from an Occluded Gas, Cold Plasma - Fourth Annual Meeting c 
the Division of Plasma Physics - Atlantic City, New Jersey, 28 November-1 December 
1962 (Steinhaus, Oleson and Barr) 
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Olsen, L. O. 
The Regional Counselor Program - American Association of Physics Teachers - Northfielc 
Minnesota, 26-28 June 1962 
Sinclair, J. E. 
Pyrotechnic Research at the U. S. Naval Postgraduate School - American Ordnance 
Association Military Pyrotechnics Committee - Elgin Air Force Base, Florida, 27-29 
November 1962 
Thaler, G. J. 
Eigenvector Geometry of 3-Space with Applications to Feedback Controls - AlEE Winter 
General Meeting - New York City, New York, 27 January-1 February 1963 (Ashford and 
Thaler) 
Titus, H. A. 
Optimum and Quasi-optimum Control of Third and Fourth Order Systems - 1963 Joint Auto 
matic Control Conference - Minnesota, June 1963; International Federation on Automatic 
Control - Basle, Switzerland, September 1963 (Fliigge-Lotz and Titus) 
Tolles, W. M. 
Microwave Spectrum and Barrier to Internal Rotation in Trifluoronitromethane - American 
PhYSical Society - St. Louis, Missouri, 27 March 1963 (Gwinn, Tolles and Handelman) 
presented by Gwinn 
Van Der Bijl, W. 
Odyssean Time Series - National Meeting of the American Meteorological Society -
Fairbanks, Alaska, 26-28 June 1963 
Wickham, J. B. 
Power Spectrum Analysis of the Mixed-Layer Depth Variation - Northwest Pacific Ocean( 
graphic Conference ,- Victoria, British Columbia, 31 January-2 February 1962 
RESEARCH AT THE U. S. NAVAL POSTGRADUATE SCHOOL 
It should not be l1ecessary, in this time and age, to feel impelled to justify the necessi 
of a strong faculty research program as an integral part of graduate education. Since one goal 
of the graduate instruction at the USNPGS is to provide the opportunity for the students to be-
come familiar with and appreciate the advanced phYSical and engineering principles and tech-
niques upon which future weapons systems will be based, it is important to understand how 
this learning and appreciation can be obtained. The best and most effective way for this ex-
perience to be obtained is for faculty and students to participate in research which is advanc-
ing these frontiers. The next best perhaps is to be a member of a group in which such researc 
is in progress and where opportunity exists to observe and obtain first hand data. To depend 
entirely upon books I periodicals and other publications demands effort and dedication which i 
in itself unique, as well as tardy. 
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The unique character of our student body has an important impact on the extent and 
nature of the research program. Practically all of these officer students will be involved in the 
operation and utilization of the advanced weapons systems currently under development and 
those of the future. Many of them will be responsible for the administration of research, 
development testing, evaluation, procurement, maintenance and the development of the tactica 
use of these systems. Despite this, very few of them will come to the School with any prior 
experience with independent laboratory or experimental work. Further, rarely will a graduate 
have this opportunity in his future assignments. Therefore the only personal experience the 
officer will have on the problems of getting research and other experimental work done must be 
provided while he is at the School. 
One must add a most practical consideration and that is that the high calibre type of 
faculty member we wish to retain and recruit is most conscious of the fact that in order to es-
tablish and maintain his professional capability and reputation he must be productive in re-
search or comparable scholarly activity. All education, laboratory and related institutions 
have learned that unless reasonable opportunity and support for this type of activity is pro-
vided in a sympathetic atmosphere the recruiting and retention of good people is very low. 
This means that effective research cannot be done solely as an extra duty on top of a fu] 
and often large teaching load. For this reason a small number of the faculty have been relieVE 
from all or part of their teaching responsibility for a portion of the year to enable them to piaci 
maximum effort on their research. 
It should be pOinted out that efforts are continuing, and are in fact being intensified, to 
find the areas of special capability of the School in either staff or facilities for which fiscal 
support can be obtained to work on problems whose solution is of particular interest to the 
Navy or perhaps other services and governmental agencies. 
Research in Progress IT 1963 
Bell, R. W. 
Formulation of "reversed" Eigenvalue problems, i. e. , derivation of a class of matrices, 
from a specification of the Eigenvalues alone, applicable in the optimization of struc-
tural designs 
Bleick, W. E. 
Orbital transfer in minimum time 
Borsting, J. R. 
Stepwise Regression procedures 
Non-parametric discrimination procedures 
Brock, J. E. 
Study of structural behavior of piping systems and components 
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Bumiller, F. 
Development of particle detection equipment to work in the millimicrosecond region 
Buskirk, F. R. , Dyer, J. N. and Handler, H. E. 
K- Interactions in nuclear emulsions 
Cantin, G. 
Computer applications in elementary mechanics of deformable bodies 
Church, W. H. 
Evaluation of management problem areas in operation of research, testing, eva luation 
and development programs at Naval Missile Center, Point Mugu, California 
Clark, J. R. 
Studies of crystalline imperfections and the relation between imperfections and physical 
properties 
Cooper, A. W. , Oleson, N. L. and Kelly I ~. L. 
Investigation of the mechanism and origin of the moving striations in inert gas glow 
discharges 
Cooper I J. N. 
Superconductivity in thin films 
Cotton 1M. L. 
Organization I use I and control of on-line computer communications and display devices 
Crittenden, E. C., Ir. 
Phonon studies by maser techniques 
Dorf, R. C. 
Investigation of adaptive control systems by experimental methods 
Duffin I I. H. 
Methods of automatic process control in chemical engineering-- mathematical modeling 
Dyer I I. N. I Buskirk IF. R. and Handler I H. E. 
Hyperfragment production by 1.15 Bev/c K- mesons and 16 Bev .".- mesons 
Development of a tilting stage microscope for emulSion research 
Faulkner, F. D. 
A study of optimum control problems 
Gatcombe IE. K. 
Analytical studies on the flexural vibration of shafting 
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Gray, G. A. 
A study of microwave plasma amplifiers 
Haltiner, G. J. 
Investigation of dynamic instability in zonal flow 
Numerical weather prediction with baroclinic primitive and derived models 
Handler, H. E. 
Investigation of the characteristics of the AGN-201 reactor at powers up to 1000 watts 
Hanson, E. H. 
Determination of the time to fire a rocket in a spin stabilized vehicle to produce a new 
orbit with maximum perigee distance 
Harrison, D. E., Jr. 
Simulation of radiation damage effects in crystals 
Kinetic ejection of secondary electrons (Sputtering) 
Heinz, O. 
Investigation of atomic collision processes 
Hering, C. 
Diffusional operations in chemical engineering 
Hoisington, D. B. 
Transistor circuit design for maximum heat transfer 
Howard C. P. 
Gas turbine regenerator design 
Investigation of compact heat exchanger surfaces for gas turbine regenerators 
Johnson, R. M. 
A study of multiple mode scattering problems in the X":band microwave region 
Jung, G. H. and Wickham, J. B. 
Investigation of physical relations between the atmosphere and the oceans 
Kalmbach, S. H. 
Optical dispersion of H 20 in the 1-12 micron region 
Kelly, R. L. 
Construction of a vacuum spectrograph 
Tabulation of spectral information 
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Kinney, G. F. 
Radiant heat absorption by solids 
Kinsler, L. E. 
Reverberation measurements of acoustic power in water 
Larson, H. J. 
Investigations of methods for identifying the smallest set of independent variables 
equivalent to the full set in regression analysis 
Medwin, H. 
Study of interaction of intense sound with a subsonic boundary layer 
Milne, E. A. and Handler, H. E. 
Energy levels of light nuclei 
Milne, E. A. and Harrison & D. E., Jr. 
Transmission sputtering 
Neighbours, J. R. 
Electrical and mechanical properties of solids at low temperatures 
Newton, R. E. 
Dynamic buckling of columns 
Oleson, N. L. 
A study of plasma oscillations in low pressure rare gas discharges 
Oleson, N. L., Cooper, A. W., Kelly, R. L. and Soehler, K. 
Design and construction of a plasma facility 
Oleson, N. L., Cooper, A. W., and Kelly, R. L. 
Measurement of electron number density in rare gases by observing plasma resonance 
when using a high frequency radial electric field 
Polk, O. H. 
Study of current conduction phenomena in insulating oil flowing between electrodes 
Pucci, P. F. 
Design and evaluation of a small cryopump facility 
Read, R. R. 
Search for structural parameters in the winds aloft 
Reliability of rocket engines used in clusters 
Reinhardt, R. A. 
A study of the ammine complexes of palladium 
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Renard, R. J. 
Objective frontal analysis suitable for digital computer determination 
Renard, R. J. and Taylor, C. L. 
Mesoscale analysis and forecasting of precipitation for the Monterey Bay area 
Rodeback, G. W. 
Investigation of the effect of an axial magnetic field on the behavior of positive and 
negative ions suddenly formed in a cylindrical electronic field in a gaseous medium 
Rodeback, G. W. and Handler, H. E. 
Measurement of half lives and decay schemes of neutron induced radio-isotopes with 
half-lives in the 0.1 to 10 second range 
Rowell, C. F. 
Some studies on the mechanism of the Kharasch reaction 
Elucidation of the mechanism of the Dakin reaction 
Sanders, J. V. 
Study of acoustic shock waves in traveling and standing wave tubes 
Schultz, J. W. 
Molecular structure studies by means of infrared spectroscopy 
Sinclair, J. E. 
Thermal sensitivity of high energy propellants 
Spencer, G. H. 
Solid state vibronic spectroscopy 
Taylor, C. L. 
Meteorology and highway safety 
Thaler, G. J. 
Linear theory, Mitrovic • s Method 
Nonlinear theory 
1. Discontinuous systems 
2. Describing functions 
Thatcher·, R. J. 
War gaming research project 
Thompson, W. C. 
Wave, current, tide, and beach studies in Monterey Bay (carried out cooperatively witr 
City of Monterey) 
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Titus, H. A. 
Development of control and systems th~ory 
Tolles, W. M. 
Electron paramagnetic resonance of organic free radicals 
Van Der Bijl, W. 
The diurnal variation of meteorological parameters at polar stations 
Vavra, M. H. 
Theoretical investigations of transonic turbines 
Thermal stresses in rotating conical disks 
Pressure amplifier for transducer measurements 
Supersonic turbine nozzles 
Wilson, O. B. , Ir. 
Propagation of hypersonic waves in solids 
Measurement of acoustic phenomena associated with moving striations in a glow 
discharge 
Acoustic absorption in crystalline benzene 
Woehler, K. 
A study of turbulent plasma 
STUDENT DISSERTATIONS AND THESES 
Abstracts of Student Dissertations, Theses and Research Papers have been published 
under separate cover. This pamphlet was distributed in August 1963 to most addressees who 
will have received this report. 
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